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teeth. Hie number of J 
rotor teeth exceeds the number of stator teeth so the rotor-- 

teeth overlap the !f 

stator teeth. This improves starting torque in a desired E 

directi on of motor 1| 

rotatioa §^ 

DEPR: E 

The rotor teeth of motor 50 are spaced so that they £T 
overlap a stator pole. 



This is done to increase the amount of starting torque in 
the direction of 

desired motor rotation For motor 50, the spacing 
between rotor teeth is given 

by the formula: ##EQU2## where: 360 is the number of 
degrees in a circle, 

DEPR: 

While respect to rotor assembly construction, if the 
stator assembly has only 

one tooth per pole, then the rotor teeth have a step gap 
construction to 

improve starting torque in the desired direction of 
rotatioa If the stator * 
poles have two teeth per pole, then it is important that f 
the rotor have a \ 
prescrib ed number of required teeth bas ed upon the : 
above formula. In order to I 
improve starting torque in a desired direction of motor : 
rotation, the rotor - 
teeth should overlap the stator teeth of other phase poles; 
when one phase is at ; 
maximum inductance. The number of rotor teeth is I 
limited by the ability to & 
construct a stator having the appropriate calculated 
spacing between stator I 
teeth. Thus, as indicated the spacing formula, so long as I 
the result of the 
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DEPR: 

During clockwise rotation (as viewed in FIG. 4) and with 
the rotor position 

shown in FIG. 4, two of the rotor poles, namely those 
which are nearest the 

stator poles B4 and B7, are in a drawing-in position, 
whereas the two rotor 

poles which overlap the stator poles B5 and B2 are in 
the process of moving 

away from these stator poles. Since the magnetic flux is 
approximately equally 

great at all four overlappin g points, it is easy to believe 
that the resultant 
torque would be almost equal to zero. This, however, is rr* 
not the case, since ST 
the m.m.f. in the overlapping zones between a stator E 
pole and a rotor pole to S 
a great extent determines the torque that the stator pole § 
exerts on the rotor ^ 
pole. ~~ 

CCOR: £ 
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DEPR: 

There is a correct function of the machine when the 
overlapping of the rotor 

(121) or stator poles 111 is selected such that, when the 
stator-rotor poles of 

the phase X correspond to each other (position 
tooth-tooth), the stator-rotor 

poles of the second phase are displaced around the angle 
w (position 

tooth-gap). The position of the phase magnets with 
respect to the angle w 
(=pole width,=gap width) is the following: 

DEPR: 

Hie poles 111X (the yokes 11X) are fixed in such a way J 
so that this happens, 

that they begin to attract straight rotor teeth 121, when 
these teeth (121) 

have passed over the maximal overlapping with the 
poles 111Y. 
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has, at least one £ 
redundant pole set for each motor phase. The rotor 
assembly has a 

corresponding proportional number of rotor teeth. Ihe 
redundancy of the poles 

helps distribute ovalizing forces on the motor assembly. 
This lessens the 

effect of these forces and reduces motor noise produced 
by the assembly in 

response to the forces. In addition, the stator can have 
multiple teeth per 

pole and the rotor a multiple of the determined rotor 
teeth. The number of 

rotor teeth exceeds the number of stator teeth so the rotor 
teeth overlap the 

stator teeth. This improves starting torque in a desired 
direction of motor 
rotation. 

DEPR: £ 
The rotor teeth of motor 50 are spaced so that they z 
overlap a stator pole. S 
TTiis is done to increase the amount of starting torque in ? 
the direction of d 
desired motor rotation For motor 50, the spacing B 
between rotor teeth is given B 
by the formula: ##EQU2## where: 360 is the number of 1 
degrees in a circle, ?i 

DEPR: B 

While respect to rotor assembly construction, if the Z 

stator assembly has only £ 

one tooth per pole, then the rotor teeth have a step gap E 

construction to :£ 

improve starting torque in the desired direction of £j 

rotatioa If the stator S 

poles have two teeth per pole, then it is important that S 

the rotor have a ~" 
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suieines ummng — , 

overlapping bi-polar excitation currents are envisioned. — 



One such bi-polar 
excitation scheme is illustrated in FIGS. 13A-13C. 

DEPR: 

Because overlapping currents are utilized in the 

energization scheme of FIGS. 

13A-13C it is possible to produce more torque as a 

function of the chances in 

the mutual-inductances between the various phase 

windings. Thus, the total 

torque output for the machine 90 of FIG. 9, T, when 
energized with overlapping 

currents, may be generally expressed as: ##EQU31## 
DEPR: 

FIG. 13B illustrates an exemplary energization scheme 
utilizing overlapping 

bi-polar currents to produce positive output torque in a 
desired direction. 

According to the illustrated energization scheme: (i) the 
phase A winding is 

energized with positive current during the intervals of 
rotor rotation over 

which the self-inductance of the phase A winding is 
increasing (e.g., the 

0.degree.-30.degree., 90. degree. -120. degree, and 
1 80 . degree. -210. degree. 

intervals); (ii) the phase B winding is energized with 

negative current during 

the intervals of rotor rotation over which the 

self-inductance of the phase B 

winding is increasing (e.g., the 0. degree. -30. degree., 

90. degree. -1 20 . degree. 

and 180.degree.-210.degree. intervals); (iii) the phase C 
winding is energized 

with positive current during the intervals of rotor j 
rotation over which the 

Q Delate; 
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overlap with the energized stator poles associated with 
the phase A winding 

(e.g., a 9. degree, overlap ). As illustrated in the figure, 
the flux flow 

through the energized phase windings is extensive and, 
depending on the 

magnitude of the current flowing in the phase A 
winding, will often be limited 

by the saturation characteristics of the material used to 
construct the stator. 

Further, as reflected in FIG. 20A, all of the flux flow in 
the traditional 

machine is directed through the energized stator poles, 

thus contributing to 

localized saturation of the stator. 

CLPR: 

16. The doubly -fed reluctance machine system of claim 
15 wherein the single 

excitation converter provides non-overlapping, 
uni -polar currents to the 

electrical connections between the phase windings from 

the first and second 

sets. 

CLPR: 

17. The doubly -fed reluctance machine system of claim 
15 wherein the single 

excitation converter provides overlapping bi-polar 
currents to the electrical 

connections between the phase windings from the first 
and second sets. 

CCXR: 
310/166 
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